192                    THE ELECTRIC FURNACE
A simple example will demonstrate the action of the furnace. Suppose that pure hematite ore, Fe203, is charged in at the top of the furnace and that pure carbon equal to 15 per cent, of the weight of the ore (two atoms of carbon to each molecule of ferric oxide), is charged at aa, together with as much additional carbon as is needed to carburize the iron. The ore, preheated in C, will be reduced to FeO in B, and in A, the FeO will be reduced to metallic iron. The equations show how this works out, and that on entering C, half of the carbon will have been fully burnt, and half will be in the form of carbon monoxide.
In ,4, In B, In C, CO+0 = C02.
The heat value of the carbon monoxide burning in C is 35 per cent, of the original heat value of the carbon, and this with the heat carried up by the furnace gases would heat the ore to about 1,500° C., which would be needlessly high. If on the other hand the carbon were reduced to about n per cent, of the ore (three atoms of carbon to two molecules of ferric oxide) the whole of the carbon would be required for reduction, leaving nothing for preheating. Deciding on some proportion of carbon between n per cent. and 15 per cent, of the ore, it would be possible to calculate how much. electrical energy would be needed to supply the remainder of the heat for smelting.
In the experiments that have been made in electric smelting, nonvolatile fuel such as coke or charcoal has been employed, because the volatile matter arising from a fuel'like soft coal would not only be wasted but would have made the operation of the furnace decidedly unpleasant. In the ideal furnace, ample provision is made for the use of carbonaceous gases in the zones B and C, and any kind of fuel, even oil or natural gas, could be used effectively if introduced at the point aa.
The fuel entering the ideal furnace is completely burnt beforp it leaves the furnace, and the whole value of it and of the electrical energy may be communicated to the charge. The fuel is used in part for the chemical work of reducing the oxides to metal and carburizing the resulting iron, and the heat from the remainder of the fuel and from the electrical energy is used in part to furnish heat for the chemical changes that must be effected in the ore, and in part leaves the furnace in the molten metal and slag, in the gases escap- this furnace both for reduction and for heating, it will be possible, within certain limits, to use rather more fuel and less electrical energy, or less fuel and more electrical energy, obtaining in both cases perfect combustion and economy, and the relative price of the two commodities would decide which to employ. p. 147.e resistor.e Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
